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doi:10.1016/j.ejvs.2009.05.023Abstract Objective: To assess reflux patterns and the results of endovascular obliteration of
ovarian veins in patients with symptomatic pelvic venous incompetence (PVI).
Methods: A total of 71 female patients (mean age 49 years) with signs of PVI on selective
phlebography of the pelvic veins were included in the study. In 53 cases (75%), recurrent
varicose veins following previous surgery and stripping of the great saphenous vein were
present and 51 patients (72%) were multiparous ( 2 children). Symptoms were scored on
a visual analogue scale (VAS) assessing pelvic and lower limb pain. After duplex ultrasonog-
raphy of the lower limb veins, in cases of suspected PVI, the presence of any reflux in the
ovarian and pelvic veins was demonstrated by phlebography. In selected cases, endovascular
treatment with embolisation was used. Follow-up assessment of symptoms was carried out
at 1, 2 and 3 years.
Results: The left ovarian vein (OV) and the right internal iliac vein (IIV) were most frequently
affected by reflux (nZ 41, 58% each). In about half the number of patients, reflux was demon-
strated in more than one of the main pelvic veins (nZ 38, 54%). An extension of reflux into
varicose veins of the groin or lower limb was demonstrated in 44 patients (62%); 35 patients
(49%) received treatment for their PVI by coil embolisation. Fifty-five patients (77%) completed
follow-up. Patients with isolated ovarian vein incompetence, who were treated by embolisa-
tion, experienced a significant improvement of symptoms (mean symptom score 5.2 standard
deviation (SD) 3.5 before and 1.2 SD 0.9 after embolisation treatment; p < 0.0001),
while patients with untreated incompetence did not show improvement in symptoms (mean
score 4.5 SD 1.6 before and 5.1 SD 1.5 after conservative treatment; non-significant (N.S.)).
Improved symptoms were detected in patients with isolated IIV incompetence, who underwent
embolisation treatment (mean symptom score 5.1 SD 2.5 before and 2.1 SD 1.6 after treat-
ment; N.S.) although this did not reach statistical significance. Conservative treatment of) 234 509 1; fax: þ49 (0) 234 509 2272.
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382 G. Asciutto et al.patients with isolated IIV incompetence resulted in no relevant changes (mean score 4.2 SD 2.0
before and 4.5 SD 2.1 after treatment; N.S.).
Worsening of symptoms was found in patients with combined reflux who underwent
conservative treatment (mean score 5.3 SD 2.0 before and 6.5 SD 2.5 after treatment,
N.S.). In case of combined OV and IIV reflux, isolated interventional treatment of incompetent
ovarian veins did not improve symptoms at each interval of the follow-up (mean score 5.2 SD
2.1 before and 5.1 SD 2.6 after treatment, N.S.), while coiling of all reflux pathways resulted in
symptom reduction; but this did not reach statistical significance due to the small numbers of
patients (mean score 5.6 SD 2.2 before and 3.2 SD 2.1 after treatment, N.S.).
Conclusions: Combined reflux in more than one pelvic vein is common. In these cases, isolated
treatment of ovarian veins or conservative treatment is associated with a poor midterm clinical
outcome. A clinical improvement was achieved only in patients with isolated ovarian vein
incompetence.
ª 2009 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Table 1 Standardised questionnaire. Yes or No answers
1. Do you suffer of pains at the lower limb in the standing
and/or sitting position?
2. Do you suffer of leg swelling in the standing and/
or sitting position?
3. Do you suffer of pain at the buttock and/or perineal
region in the standing and/or sitting position?
4. Do you suffer of postcoital pain?
5. Do you suffer of urinary pain?
6. Is your pains grade related to the menstrual period?As many as 39% of women have experienced chronic pelvic
pain at some time in their lives.1 Its aetiology is varied but,
in some women, it is associated with pelvic vein incompe-
tence (PVI). Typical symptoms of pelvic venous congestion
include dull aching unilateral pain in the pelvis, which can
be worsened by postural changes and walking and may be
accompanied by dyspareunia or postcoital ache.2 PVI may
also cause primary or recurrent varicose vein of the lower
limb.3
The most effective method of diagnosis for PVI is
selective phlebography of the pelvic veins, which allows
accurate detection of reflux pathways in the pelvic venous
system.4 Medical suppression5,6 of ovarian function and
hysterectomy with or without bilateral salpingo-oophorec-
tomy7 have been described as potential treatments but are
not widely used. Open surgical division of ovarian veins is
infrequently performed due to the surgical trauma associ-
ated with this procedure, but laparoscopic division has
been described.8 In the last two decades some authors9e13
have reported the results of endovascular treatment of PVI,
describing variable clinical results with short-term follow-
up in relatively small patient cohorts. Comparison of results
seems to be difficult, because of the various definitions
used for PVI and the use of different outcome measures.
The goal of our study was to describe the reflux patterns
in PVI in a group of patients, and prospectively to assess the
impact of different treatment strategies after 3 years of
follow-up. In particular, the aim of this study was to
identify how pelvic reflux patterns can influence treatment
results.
Patients and Methods
The present study represents a retrospective analysis of
prospectively collected data. Patients presenting between
2001 and 2004 in our vascular centre with signs of PVI and
ultrasound signs of primary or recurrent reflux at the
saphenofemoral junction (SFJ) were included in the study.
The decision to perform venography of the pelvic veins was
made if clinical and ultrasonographic signs of PVI were
present. These included a history of vulval varicosities
during pregnancy, an increase in venous congestion symp-
toms (i.e., leg pain and/or swelling and pelvic pain) related
to the menstrual period, dyspareunia, lower abdominalpain of unknown origin as well as a history of repeated
surgery for recurrent varicose veins at SFJ in the groin. PVI
was suspected if the varicose veins were found at atypical
sites (buttock, perineal or vulval region). The presence of
at least one of these typical clinical findings prompted
a phlebography of the pelvic veins. Duplex ultrasound (US)
of the lower limbs was performed in all cases.
Patients were asked to complete a standardised ques-
tionnaire (Table 1). Duplex ultrasound examination was
undertaken to assess SFJ, great saphenous vein (GSV) and
deep veins for valvular incompetence. In patients with
a positive clinical history and examination for PVI, if the US
demonstrated reflux in the groin originating from the
superficial epigastric or pubic and pudendal veins, PVI was
suspected and a pelvic venography was performed. A
history of ilio-femoral venous thrombosis was considered
a contraindication to invasive imaging in view of the risk of
causing further thrombosis.
Pain assessment was carried out with the help of a visual
analogue scale (VAS) graduated from 0 (no pain) to 10
(intolerable pain). This was used to assess two clear
symptoms before treatment and at each follow-up
appointment:
1. leg pain in the sitting and standing position (separate
assessment for each position); and
2. pelvic pain in the sitting and standing position.
Before the procedure, all patients gave informed written
consent to the proposed treatment and were asked to
return for clinical examination and symptom assessment at
Table 2 Treatment flow chart. VVZ varicose veins of the
lower limb, OVZ ovarian vein, IIVZ internal iliac vein
100 patients with 
clinical and US signs 
of PVI 
No PVI: 29 Pat.
eventual surgery or
sclerotherapy of the
VV
Phlebography
PVI: 71 Pat.
Pelvic Venous Incompetence 3831, 2 and 3 years later. During these consultations, the four
VASs were completed and the global symptom score was
calculated by adding the four values.
Ovarian and pelvic vein phlebography was performed
according to the technique described by Ahlberg.14The
examination assessed the ovarian veins (OV) and common
iliac veins (CIV) in an antero-posterior projection and IIV in
an oblique projection (30 left or right anterior oblique) as
described before.8 The presence of any reflux in these veins
was recorded. PVI was diagnosed if one of the following
criteria was fulfilled:
- varicose reflux towards the ipsi- or contralateral prox-
imal thigh;
- visualisation of reflux throughout the entire course of
the OV;
- retrograde filling of the main stem of the IIV and at
least one side branch (gluteal, ischiadic or obturator
veins); and
- retrograde filling of contrast medium across the
midline.
In selected cases, the main ovarian trunk and/or the IIV
were embolised with use of standard spring coils (Gianturco
spring embolisation coils; Cook Medical Inc., Bloomington,
IN, USA) at the time of the diagnostic examination.
The decision to perform interventional treatment
depended on several factors: patients were only treated if
the reflux patterns in the pelvic veins and the symptoms
correlated; for example, patients with incompetence of the
left OV and symptoms at the right lower limb were not
treated.
Patients with symptoms confined to the lower extremities
only received interventional treatment if the pelvic reflux
showed a connection to the superficial veins of the legs.
In addition, patients with multifocal incompetence,
where embolisation of main venous trunks would not
interrupt all the reflux pathways, were not treated.
Generally, interventional treatment was only used in
situations where interruption of the pelvic reflux was
thought to have an impact on the clinical symptoms, that is,
the detection of pelvic reflux alone was not necessarily an
indication for treatment.
Patients not receiving interventional treatment were
managed with medical compression stockings.
Clinical success was defined as an improvement in the
VAS scores between baseline and the follow-up visit,
whereas clinical failure was defined as a worsening or no
change of symptoms score. Complications resulting from
treatment were also recorded.
Outcomes were assessed in a number of different
subgroups. We compared patients with isolated ovarian/
hypogastric vein reflux to patients with combined ovarian
and hypogastric reflux. We also assessed the outcome of
patients who underwent endovascular obliteration of veins
to those treated conservatively.35 Pat. with symptoms
correlated to reflux
patterns
36 Pat. without 
symptoms correlated 
to reflux patterns
and/or diffuse 
incompetence 
Embolisation
Isolated OV
incompetence: 28 Pat. 
combined OV and IIV
incompetence: 2 Pat.
Isolated IIV 
incompetence: 5 Pat.Statistical Analysis
The descriptors for the VAS scores are the mean and stan-
dard deviation. Analysis for significance of numeric VASscores was performed using the paired Student’s t-test.
Analysis of contingency tables of clinical symptoms before
and after treatment was done using the chi-square (c2)-
test.
Results
Between October 2000 and December of 2004, 100 women
presented with clinical and US signs of PVI (Table 2); 71
patients (71%) were shown to have incompetent pelvic
veins on phlebography. This group of patients represents
our study cohort. The mean age was 49 SD 11 years, with
the youngest patient being 27 years and the oldest 72 years.
In 53 cases (71%), recurrent varicose veins were present
following previous stripping of the GSV. The mean number
of pregnancies was 2.5 per patient (range: 0e7). No
adverse events occurred following phlebography due to the
contrast drugs nor was there any case of bleeding or
immediate pelvic vein thrombosis. In three patients, an
injury to the pelvic veins occurred (in two cases, the left OV
and in one case, the left CIV) with contrast medium outside
the vessel lumen, but in all patients the injury resolved
without the need for further intervention. A number of
patients underwent surgery to the SFJ junction the same
day phlebography was undertaken, but this resulted in no
technical difficulty during the operation despite the
previous canulation. The reflux patterns revealed on phle-
bography are reported in Table 3.
Out of the 71 patients with PVI, a total of 35 patients
(49%) received endovascular treatment for their pelvic
reflux with coiling (left OV in 28 cases, IIV in five cases and
a combination of left OV and IIV in two cases).
In all patients receiving embolisation treatment for
their PVI, the initial treatment was successful, that is, the
affected vessel was obliterated during the procedure
(Fig. 1). Of 71 patients with PVI, 47 (66%) received
operative treatment for their varicose veins, consisting of
stripping of the GSV, redo surgery at the SFJ or phlebec-
tomy, depending on the distribution of varices. The
operations were all carried out after the phlebography,
either on the same day or at a later time. A similar
proportion of patients underwent varicose vein surgery in
the two groups: one group that received embolisation
treatment for their PVI and the other that did not undergo
embolisation (75% vs. 70%).
Table 3 Reflux patterns. Combined reflux was defined as
reflux affecting more than one of the four main veins, i.e.,
left and right ovarian and left and right internal iliac vein
Reflux pattern Number of patients
(% of study group)
Left ovarian vein 41 (57.7%)
Right internal
iliac vein
41 (57.7%)
Left internal
iliac vein
35 (49.2%)
Right ovarian
veina
3 (4.2%)
Combined reflux 38 (53.5%)
a The right ovarian could only be visualised in a total of 18
cases.
Figure 1 Pathological reflux in the left ovarian vein (a) with
complete occlusion of the vessel after embolotherapy (b).
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Figure 2 Evolution of pain assessed by VAS. The bar graph
shows the mean scores and standard deviation SD. Mean VAS
scores are reported at the top of each column. OVI: ovarian
vein incompetence. IVI: iliac vein incompetence. P: prior.
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for 16 patients who were lost to follow-up (23%). The mean
follow-up time was 45 months. In general, 47% of patients
(26 of 55) had an improvement of clinical symptoms after 3
years of follow-up, 36% (20 of 55) did not experience
a change and the condition worsened in 17% (9 of 55).
In cases of isolated OV incompetence (Fig. 2), the mean
pain level improved from 5.2 S.D. 3.5 before embolisation
treatment to 1.2 S.D 0.9 later (p< 0.0001).
Patients with isolated IIV reflux, who underwent inter-
ventional treatment, reported improvement in symptoms
after 3 years of follow-up, but were too few in number for
statistical analysis (Fig. 3).
In case of combined OV and IIV reflux, isolated inter-
ventional treatment of incompetent ovarian veins did not
improve symptoms. However, in two patients, where
embolisation of all reflux pathways was performed, there
was an improvement in symptoms. It is difficult to draw
major conclusions from this result (Fig. 2).
Patients in whom conservative treatment alone was used
showed no improvement or deterioration in symptoms
during the follow-up period.
Discussion
Taylor15 used the term ‘venous congestion syndrome of the
pelvis’ in 1947 to describe a combination of symptoms
consisting of pelvic pain, pelvic varicosities, dysmenor-
rhoea and pain during intercourse. This classical group of
symptoms is associated with a typical pattern of varicosi-
ties. Schultetus et al.16 in an overview of the female pelvic
venous syndrome, described three different clinical
presentations: vulvar varicosities without signs of pelvic
congestion, varicose veins on the medial and posterior
aspects of the thigh usually caused by incompetent OV and
gluteal as well as vulvar varicosities, which are often
caused by reflux in the IIV.
In our study, we relied on distinctive ultrasound findings
as well as the typical pelvic symptoms and typical varicose
vein patterns to identify the patients who would undergo
further investigation and treatment. A total of 71 patients,
suspected of suffering from PVI, had pelvic incompetence
on phlebography. In some cases, incompetent pelvic veins
Pelvic Venous Incompetence 385conduct reflux to the venous system of the lower limb,
resulting in visible varicosities and/or in recurrence after
surgical treatment of varicose veins.3 In 58% of our cases,
reflux in the pelvic veins communicated with the superficial
venous system of the legs and probably contributed to the
development of varicose veins. About two-thirds of the
patients in our study had varicose vein recurrence after
stripping. This is different from the overall group of vari-
cose vein patients seen at our institution during the same
time period, in which the rate of redo-procedures was
about 15e20%.17 It is important to identify these patients in
order to avoid isolated treatment of the leg varicosities.
Our observations are consistent with previous publica-
tions suggesting that PVI plays a role in causing recurrent
varicose veins. Perrin et al.3 detected pelvic reflux in 17% of
170 patients with recurrent leg varices after surgery, so
that an influence of pelvic reflux to the SFJ in determining
varicosities of the lower limb seems likely. Endovascular
treatment has been used in recent years as an alternative
to operative ligation of ovarian veins. Transcatheter
embolisation of dilated pelvic veins has been described by
several groups with varying results,4,11,12,16,18e22 ranging
from a failure rate of 100% to excellent success in all
patients. Most series describe a very small number of
patients. There are only few series in the literature with
larger numbers, and in these the success rate for OV
embolisation is 40e93%.4,11,12,16,18e22 In particular, Creton
et al.4 recently reported a clinical improvement in 80% of
the cases 3 years after embolisation of incompetent ovarian
and pelvic varices in a group of 24 patients with non-
saphenous varicose veins of pelvic origin. Similar results
were achieved by Kim23 in a larger cohort of patients (131)
with a relatively aggressive approach, consisting in embo-
lisation of all incompetent vessels in the ovarian and
internal iliac venous system in order to eliminate all reflux
pathways. The outcome in our series shows that embolisa-
tion as treatment for isolated OV incompetence gives
satisfactory clinical results at 3 years follow-up. In this
large cohort of women with PVI, we observed significant
improvements in overall pain perception levels after
a mean of 45 months of follow-up. Our results were less5,1
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Figure 3 Iliac internal vein incompetence: Evolution of pain
assessed by VAS. The bar graph shows the mean scores and
standard deviation (as error bars). Mean VAS scores are
reported at the top of each column.satisfactory in the presence of combined incompetence of
the OV and the IIV, especially if not all of the incompetent
veins could be occluded.
Conservative treatment of patients with isolated
incompetence of the IIV failed to resolve the symptoms
suggesting that these veins might be the target of
treatment.
However, the fact that PVI is a complex disorder
affected by many factors and influenced by the varying
anatomy of the pelvic venous system makes it difficult to
establish general treatment recommendations. Since
venous valves are found in only about 10% of IIV and its
tributaries,22 there might be some degree of reflux in these
veins even in healthy subjects. Therefore, the clinical
relevance of pelvic reflux not feeding varicose veins nor
causing typical symptoms is unclear. We chose not to treat
these patients for their PVI.
Whether this approach or a more aggressive one as
described by Kim is warranted is still an open question.
One reason for the failure of interventional therapy for
PVI could be the complex anatomy of the pelvic veins,
which show a wide variation in terms of trunks, venous
valves, duplications and crossover connections.22 An inter-
esting finding of our study was that in over the half of the
patients reflux was present in more than one of the pelvic
veins. This underscores the importance of selectively visu-
alising the ovarian as well as the internal iliac venous
system in every patient. This complex anatomy, combined
with the fact that reflux often affects more than one pelvic
vein, makes it difficult to identify and treat all points of
reflux, and, on the other hand, facilitates the development
of alternative reflux pathways once one refluxing vein has
been successfully treated.
Varicose vein surgery may have been responsible for the
improvement in some of our patients’ symptoms. However,
similar proportions of patients underwent varicose vein
surgery in the group treated conservatively and the group
managed by catheter embolisation. Therefore, it is unlikely
that leg surgery was responsible for the improvement in
symptoms in embolisation group but not the conservative
treatment group. One limitation of our study is the poten-
tial for bias caused by the loss of 16 patients to follow-up.
Furthermore, results should be interpreted with caution as
the only measure of objective success was clinical symp-
toms based on the VAS.
Another shortcoming of our study is the lack of follow-up
contrast venography. This was not done due to its relatively
invasive nature and to avoid exposure to radiation and
contrast drugs. Most studies dealing with PVI use a similar
protocol and rely on ultrasound and clinical findings during
follow-up.Conclusions
The diagnostic and therapeutic approach to PVI must be
tailored to the individual patients needs and must take into
account the severity of symptoms as well as individual reflux
patterns in the pelvic veins. Our results and the data from the
literature suggest that interventional treatment of PVI is safe
and provides satisfactory results. We believe that failure of
embolisation in some patients may have been due to omission
386 G. Asciutto et al.of treatment in some of the pelvic veins. This particular group
was small in numbers. Management of symptoms using
compression stockings alone achieved no improvement. Our
study is limited by the fact that it is a clinical series and
treatments were not randomised but selected according to
the results of phlebography. There is still a need for studies
addressing the long-term outcome of the different forms of
treatment and trying to clarify which patient population
benefits most from what type of treatment.
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